Тһе Cissoid by Thomas Heath 
Sans Greek 


The reason I present this is because it is an example of a write-up, complete 
with comments about it, that are provably wrong, however, if one goes up on the 
Internet today, the same fundamental errors are made by every institution 
concerning not only this figure, but how they understand math itself. Not one of 
the presentations I found on the Internet demonstrated even how to use the 
figure correctly. 


4. The cissoid. 


This curve is assumed to be the same as that 
by means of which, according to Eutocius 
(Comments on Archimedes, 111. p. 66 sqq.), Diodes 
in his book (Оп burning-glasses) solved the 
problem of doubling the cube. It is the locus of 
points which he found by the following 
construction. 


Let AC, BD be diameters at right angles in a 
circle with center O. 


Let E, F be points on the quadrants EC, BA 
respectively such that the arcs BE, BE are equal. 


Draw EG, EH perpendicular to CA. 
Join AE, and let P be its intersection with EH. 


The cissoid is the locus of all the points P corresponding to different positions 
of E on the quadrant BC and of F at an equal distance from B along the arc BA. 


A is the point on the curve corresponding to the position C for the point E, 
and B the point on the curve corresponding to the position of E in which it 
coincides with B. 


It is easy to see that the curve extends in the direction AB beyond B, and 
that CK drawn perpendicular to CA is an asymptote. It may be regarded also as 
having a branch AD symmetrical with AB, and, beyond D, approaching KC 
produced as asymptote. 


If OA, OD are coordinate axes, the equation of the curve is obviously 
y? (a + x) = (a - х), 
where a is the radius of the circle. 


There is a cusp at A, and it agrees with this that Proclus should say (p. 126, 
24) that *cissoidal lines converging to one point like the leaves of ivy—for this is 
the origin of their name—form an angle." He makes the slight correction (p. 128, 
5) that it is not two parts of a curve, but one curve, which in this case makes an 
angle. 


But what is surprising is that Proclus seems to have по idea of the curve 
passing outside the circle and having an asymptote, for he several times speaks 
of it as a closed curve (forming a figure and including an area): cf. p. 152, 7, “the 
plane (area) cut off by the cissoidal line has one bounding (line), but it has not 
in it a center such that all (straight lines drawn to the curve) from it are equal.” 
It would appear as if Proclus regarded the cissoid as formed by the four 
symmetrical cissoidal arcs shown in the figure. 


Really, Sir Thomas, was Cartesian Geometry obviously clear to the very same 
people, born before it’s time, and already denouncing it as being invalid in 
Geometry? Did you actually imagine that a person who cannot correctly manage 
one coordinate system of reference, as in the Elements, can somehow, by some 
magic, manage four, as in Cartesian Geometry? Now that is pretentious. 


Тһе Solution of Plato 
Page 263 Greek Mathematics Vol. 1, Ivor Thomas, Loeb Classical Library 


While in the process of editing Xenophon to Plato in the Nude, I was also 
getting my source documents up to snuff also, so that anyone could double 
check anything by going back to the original printed source in case something 
just ain’t right comes along. This, naturally, included sources from the Loeb 
Classical Library. In looking for a better copy of one of the volumes on the 
Internet Archive, I ran acrost a source which had over 500 volumes of the Loeb 
Classical Library, but I did not want them all, just the dialogs of Plato. Now, you 
can download, or are supposed to be able to, download individual files from the 
zipped file, which I did. However, two volumes turned out to have zero file length. 
Now, I tried them again, same result. In order to trace down the problem, I had 
to do what I did not want to do at the time, I had to download the twelve gig plus 
file anyway. The fault was not in the file. It was in trying to do something over 
the wire, so to speak, as if you actually had the file, it almost works and so, you 
might, as I did, hit a dead zone. I decided to see if Euclid was mentioned in any 
title of the Library, and the result was one volume entitle Greek Mathematics 
volume 1. I then decided to look on the Internet Archive for better copies of the 
two volumes, and I did find them, and made a boxed set of them which turned 
out nice. However, while making it, I noticed that Plato was mentioned, bringing 
me back to the first project I am working on. The piece is called The Solution of 
Plato, which was Plato’s hint to the result of finding two mean proportionals. The 
piece aggravates me because, it shows how stupid Thomas was because he could 
not even figure out that Eutocius was attempting to show how it could be solved, 
which has nothing to do with what Plato laid down. Secondly, the math is not 
finished on it. The result in a duplicate ratio is not just one cube root, it is always 
two. Secondly, this figure has existed for over two thousand years and all the 
people bragging on how smart they, or someone else was, no one could 
adequately explain the figure. I call that stupid and arrogant. So, here is the 
write up given, and then I will redo it, ignoring Eutocian Mechanics, in 
accordance with actual math and geometry and show you Plato’s meaning. 


The Solution of Plato 

Given two straight lines, to find two mean proportionals in continuous 
proportion. 

Let the two given straight lines be AB, ВГ, perpendicular to each other, 
between which it is required to find two mean proportionals. 

Right away, I have a complaint, why would anyone claim to be translating 
things into English, and then label his points in Greek? So, let me amend that: 

Let the two given straight lines be AB, BC, perpendicular to each other, 
between which it is required to find two mean proportionals. 

Let them be produced in a straight line to A, E, let the right-angle ZH@ be 
constructed, and in one leg, say ZH, let the ruler KA be moved in a kind of groove 


in ZH, in such a way that it remains parallel to НӨ. This will come about if 
another ruler be conceived fixed to @H, but parallel to ZH, such as @M. If the 
upper surfaces of ZH, ӨМ are grooved with axe-like grooves, а and there are 
notches on KA fitting into the aforementioned grooves, the motion of KA will 
always be parallel to НӨ. When this instrument is constructed, let one leg of the 
angle, say НӨ, be placed so as to touch T, and let the angle and the ruler KA be 
turned about until the point H falls upon the straight line BA, while the leg HO 
touches Г, and the ruler KA touches the straight line BE at K, and in the other 
part touches A, so that it comes about, as in the figure, that the right angle takes 
up the position of the angle ГЛЕ, while the ruler KA takes up the position EA.a 
When this is done, what was enjoined will be brought about. 


For since the angles at A, E are right, ГВ : BA = AB: BE = EB: BA. [Eucl. vi. 
8, coroll.] 


Now, one can ignore the contraption mentioned, and Thomas who declares, 
quite correctly that Plato had no interest in contraptions, but not that Eutocius' 
contraption meant anything about Plato's statement, or that Plato wrote his proof 
involving a contraption. So, I wil do the demonstration over, in a more 
professional manner. 


Given any two segments, to find two mean proportionals in continuous 
proportion. 


B 


Let them be produced to D, E, such that CD is parallel to AE and A to CD is 
perpendicular to AE. 


ЕН ng inte ates Se, 


E 
Draw a circle with AD as its diameter, and label point F. 


By reducing the distance between EF, by moving E to F until they meet, one 
will produce the two segments sought. 
A 


r= ELI 


РОО: SPSS c 
E^, 


Now, we сап place these magnitudes іп continuous proportion ав following 
and one will be able to see two cube roots: 


EN 


А = 2.74893 
С = 1.47408 
D = 1.81441 


1 
(C2.A)3-D = 0.00000 


1 
(С-Аз)3-Е = 0.00000 


Everything in this figure follows from what is given in Euclid. 
One can now place a figure familiar to anyone who has read my Delian Quest. 


A 
A = 2.74893 
C = 1.47408 
D = 1.81441 
E = 2.23331 
с 
D 0.81243 
D 
E^ 0.81243 
E 
A 0.81243 


(C?.A)?-D = 0.00000 
1 


(C-A2) 3-E = 0.00000 


' 
š 


I just became aware of this figure, as the footnote says, it is only mentioned 
one place in history. But it only took me a couple of minutes to write it up, so, 
what have all the big brains been doing for over 2,000 years in geometry? I find 
it being mentioned in the Loeb classics how great geometry is because it was the 
same in the 1800’s as in Euclid’s day. I would not brag about that, I would call 


it historic stupidity. I find it rather pathetic that Ivor Thomas even mentions, апа 
actually gets into the contraption, totally oblivious to what is in the simple figure. 


Му Solution to the Problem. 


I often keep old plates, for from time to time I recheck them to see if I find 
anything I might want to get into; such as this file from 2005, when I was still 
using Sketchpad 3. I did write it up as is in Mathcad, but I did not find it very 
interesting or useful. I simply named it the Curiosity. I wrote it up in two 


configurations as: 


033005 
с 
N? and 
More 


Nj := 1 
N5:2 А:= № 


№ := 4 М- Na 


ABisthe unit AH/ABis the constant one. ВС/ВМ is constant two. 


2 2 AB-2-AB 
АВ := Мі АН:- М; BH:-4AB + АН” СО- 


BH-BH AB-DH 2 i BO-BH 
DH := AC:- BO:-4BH -HO DG = —— 


HO := BH- GO 


HO BH 
2 
BH-DG DG 
DE := CD := —  BC:- AC- AB СЕ:- DE — CD 
AB DE 


Моге (4?.n)-(N-1)-A Let Nsbe N 


BC cp BC СЕ-СХ 
BN:- — KN:- — CG:=AC+AB GN:-2AB- — NR := 
N3 N3 N3 CG 


i NR 
375 N; zN t A®.N-(N-1)-A = 26 — = 26 


%, (№ "|. МЕ 


And again as: 


NN Cubed олязоѕь 


DH := Ny ЕН := № 


DF 
DF := DH+FH Ар- 3 
EH-AD 
EH :- .jDH-FH HI :- 
FH 


HM :- EH - 2-(EH - HI) 


3 
FH (ЕЕ 
DF:-JDH«EH? EF := FH’ + EH? mu x) =0 


But I seem not to have written it up from the following figure, which seems 
to be the first one. 


А 1 1 
АВ = 0.750 in. ВЕ a t 
А — = 6.394 BE\is BEN 3 ~ 1.856 
BE = 4.795 in. AB a) 73445 (Ав . 
= Í BD 

BC = 2.583 in. =1.856 BD S 

BD = 1.392 in. AB GS) = 3.445 BD\3 
BC AB АВ = 6.394 
— = 3.445 


AB G ) 
x) 21856 BCN 5 
^B GS) = 6.394 
АВ 


Just as well, as it is standing оп its head, ог so it seems to me now. 


іре .B 
P 
PN AO = 0.65417 in. 
' BO - 1.08197 in. 
/ i \ СО = 1.78953 in, AO = 1.00000 
i ! «| 00 = 2.95979 in, PO = 1.65395 
Ck  -— —- 4-----A АО Со 274855 
E Го |^ Wo 100000 DO - 4.52446 
` ! co 
1 BO — - 1.65395 
] — - 1.65395 BO 
І AO 
! co DO _ 1.65395 
` t. — = 2.73555 co ^" 
SON E AO 
U DO _ 4.52446 
; ag = 45244 
1 
i 
1 
i 
' 
1 
` 
% 
р 


. AO,= 0.79584 in. 
M BO 1.14518 in. 


` CO =\1.64786 in, А0 = 1.00000 
\ро = 2.37119 in, ВО = 1.43895 
no: 1 !' CO = 2.07059 
1— = 1.00000. DO = 2.97948 
ТАО | i 

BO / ] = 1.43895 

/ "Ag 7 143895; BO ` 
⁄ co” i DO _ 1.43895 

Css 2.07059 co ^" 


DO " 
aD = 29 948 


Which shows the flaw, А does not get to Бе the unit, but twice the unit. Ве 
that as it may, why put a figure with a simple and obvious solution as being cited 
by a book on Greek Mathematics and needing something special to solve it? 
Could it be that the author of the book did not know the first thing about 
geometry? Or is there something nagging іп the figure? I don’t know. 


Tuesday, June 27, 2023 


Now I see what I am missing. When I did the original work іп 2005, I started 
with the question, since we can find the square root of any number using a 
қ simple figure. Is it then possible to double this, so as 
to show cube roots? Plato knew which direction to go, 

and Diodes is credited with solving it. 


A c B 
CD - 0.45664 


CD - /АСҶІ - AC) = 0.00000 
AC = 0.70366 


D 


Which what was originally given to find in Page 263 Greek Mathematics Vol. 
1, Ivor Thomas, Loeb Classical Library. Why cite it at all when obviously Diodes 
not only knew it, but solved it in its correct rendition? As I showed even before I 
had leant any of this in 2005, it is not really that interesting, or at least to me. 


In writing the Diodes figure up, one has to be aware that the circle in 
Geometry is used for induction and deduction, for the Unit. Induction shows 
Arithmetic progressions, while Deduction, rendered upon the Unit, is Geometric 
progression. In the figure we start of with the Universal Unit, and we want to 
find a particular Unit which we can then employ in our arithmetic. 


FE - 2.33451 cm 
EH - 3.11268 cm 
ED - 4.15024 cm 
EG = 5.53365 cm 


PE _ 1.00000 
FE ` 


EH 
FE^ 1.33333 


ED L утта 
FE С 


EG 

; ! Fp 7 237037 

G А Е H 
AJ = 1.56250 - 

ЕЕ = 1.00000 ұң%- ED = 0.00000 


AB = 1.00000 Ë 
Е ЕН = 1.33333 ене _ EG = 0.00000 
DE = 0.96000 ED = 1.77778 


ЕС = 1.28000 EG = 2.37037 
EF = 0.54000 


Every mathematician knows how to make this conversion. бо why аге all the 
Internet places to go to filled with non-sense about loci wandering off into 
infinity, nobody drawing them correctly, so much so, everyone forgets what in 


the hell the damned thing was to be used for to begin with? A world of so-called 
paper-trained intellectuals babbling worthless non-sense, in so called higher 
mathematics which teach them nothing. You can pay all the people and 
organizations you like, who will gladly give you a piece of paper, certifying your 
intelligence, or you can do as written, learn at the behest of your own hand. 


2 


Descriptions. 
1 
АВ:- 1 Х:4 BC:= x AC := AB- BC 
GH := 2.AB AG:=AB АН:- АВ 
2 
2 2 CG AC.GH 
CG := 4 AG -АС AJ := —— DE := ———— 
AB AJ 
AB.DE АС-ЕН 
EG:- ——— EH:- GH-EG ЕЕ- 
AC AG 
EF EH 


DE 
— = 1 — = 1.333333 — = 1.777778 
EF EF EF 


EG 


EG 537037 (ЕН)2 DE EH\? EG 
EF aa | = 0 — Ka 0 
EF) EF EF) EF 
Definitions. 
1 X-1 
AB-1-0 X-X-0 BC:=— АС-“---0 
AG-AB-0 АН-АВ-О 
2 2 
/2х2-2.х-1 2.Х2-2.Х:1 
CG- — — = AJ – E = 
x x 
2.x? 2.x- 1)? 
EG - — -0 EH-— -0 
2.X?-2.X «1 2.X?-2.X«1 


The Cissoid 


The Unit for the Universe of 
Discourse is AB. The unit for 
the particular solution is EF. 


FE - 2.91814 cm 
EH - 3.89085 cm 
ED - 5.18780 cm 


AJ = 1.56250 
AB - 1.00000 


FE - 1.00000 
EH - 1.33333 
ED = 1.77778 
EG - 2.37037 


GH-2-0 
2.X (X - 1) 
DE-—2 —__ - 0 
2.Х2-2.Х:1 
2.(X - 1)3 
EF - 


x (2.x? -2.x « 1) 75 


EG = 6.91707 ст 


FE 
ТЕ - 1.00000 
ЕН 
FE - 1.33333 
ED 
FE = 1.77778 
EG 
FE = 2.37037 


H 


ЕН? - ED = 0.00000 
EH? - EG - 0.00000 


` \ 
\ \ 


с, 
' 
' 1 a \ 


AJ = 1.56250 `, 


\ 
\ 
' 
| 
I 
I 
I 
Í 


# I 


\ 
FE = 1.00000 


y 4 1 
I EH? - ED = 0.00000/ 
AB = 1.00000 ^, rp. Ен, ! 
1500000 BH» 1.38333 "ew pG = 6.00000 
Қ 6 ED = 1.77778 P d z Ka 
k `. EG 2:;:37037- Ж / 


Тһе Cissoid, That Old Tune 
Tuesday, June 27, 2023 


One should see, the evolution of the Cissoid problem and solution, 
historically in the previous chapters. What one should ask now, today, with all 
of so-called modern technology, including the computer, is it that 
mathematicians, educational systems, Mathematical Organizations, cannot, 
with all of their so-called advanced mathematics, even write up, reproduce, or 
follow a simple Geometric figure? Nowhere on the Internet, does one find 
anywhere, even how to use the figure and show it correctly. Why is that? 


How is it, that primitive self-educated people, are demonstrably smarter than 
our so-called advanced civilization his produced? Or again, how is it, that we call 
ourselves part of an advanced civilization, when our governments have so 
impoverished us, that our great, great, grandchildren will be paying for their 
extravagances of today. The misuse of technology does not, now or ever has, 
produced a superior person. 


